The aim of this study is to determine the agricultural export structure of Turkey with the gravity model method and discuss possible policy proposals. In line with this aim an annual panel data of 16 selected countries Turkey export to for the period 2001-2030 has been used in the gravity model. According to the estimation results, GDP and population of the countries that Turkey export to are related to the agricultural exports positively while the distance variable is negatively. As the per capita animal protein consumption ratio increase, it can be said that new agricultural export areas can be opened for Turkey. At this point, it has been determined that Turkey needs to follow increasing domestic consumption trends and emerging markets. As a result, it is important for policy makers to take into account the relevant determinations of the export strategy of agricultural products.
INTRODUCTION
Due to the scarce resource on earth, countries have to meet the need for production factor which is necessary for the production but cannot meet within their borders. Meeting these factor needs, which can be categorized as (raw materials, capital, labour, and technology) is crucial for countries to achieve economic growth and development. Therefore, countries need to understand the importance of foreign trade, which plays an important role in national growth in the growth and development processes. It is important to determine the right trade policies in this regard.
Especially in the 1990s, the economic difficulties experienced by emerging economies were noteworthy. Examples include rapid population growth, income distribution inequalities, the formation of poor segments, inadequate industrialization, technology imports and low per capita income. Due to all these factors, these countries need to act in a planned manner to be minimally affected by the negativity that may arise during the economic growth process. For, these difficulties or adversities may leave the countries in an internationally difficult situation.
For this reason, countries need to be successful in every sector, especially in international trade, to reach the ultimate goal of the level of developed countries. The key to success in international trade is highly competitive power. At this point, the share of exports from the realized production is an important indicator in terms of competitiveness. The export rate of Turkey's Gross Domestic product (GDP) is around 25% and is lower than some developed countries. This ratio is 49% in Germany, 30% in Italy and 27% in China (Schwab, 2013) . In this regard, the right foreign trade policies are needed.
Along with the increasing world population, international competition has become of great importance for the agricultural sector as well. The agriculture sector meets the food needs that people need to survive and is of great importance due to its contribution to employment and national income (Sandalcilar, 2012) . Despite Turkey has significant importance in many agricultural products like nuts, raisins, apricots, figs, tomato, its share of global trade is under his potential. In this context, the policies and strategies that countries will implement in order to stand out in international trade are very important. Certain methods are used to determine the strategies and policy options to be implemented. One of these is the gravity model. The gravity model is preferred both because of the structure of the model and some of the advantages it provides in its analysis of trade flows. The first one of these advantages is that the data required fort he model is easily accessible and reliable. The second is that the model for international trade is very debated on the theory and the model has been developed to get better results from
MATERIAL AND METHODS
The literature on the gravity model was started around 1960s. Many researchers have contributed to the development of the gravity model literature by working on in various ways from that day on. For the first time, Tinbergen and Poyhonen empirically developed the model and showed how Newton's drafting model could be used in trade among countries (Tinbergen, 1962; Poyhonen, 1963) .
Linneman (1966) , by adding many variables to the analysis of international trade flows, developed the Walras General Equilibrium model and showed how the theoretical model of foreign trade would be applied theoretically (Linneman, 1966) . Aitken (1973) , aimed to determine the main forces shaping Europe's trade relations by using gravity model and found that GNP had a positive effect on trade flows and distance and population had a negative effect (Aitken, 1973) . Thursby and Thursby (1987) , reached the conclusion that the Linder hypothesis and exchange rate elasticity strongly influence bilateral trade in the analysis of 17 countries using the gravity model (Thursby & Thursby, 1987) . Nitsch (2000) , used the gravity model to investigate the impact of national boundaries on international trade within the EU. The author has used the panel data set covering the period 1979-2000 for the 12 EU countries and has reached the conclusion that national boundaries in unity in international trade are still important (Nitsch, 2000) . Atıcı and Güloglu (2006) , used the gravity model in their study and found that Turkey's fruit and vegetable export has been influenced from the variables of revenue of the EU countries, Turkish population density and Mediterranean countries positively. On the other hand, the distance to exporting countries has a negative effect on the export rates (Atıcı & Güloglu, 2006) . Sevela (2002) , analyzed the agricultural exports of the Czech Republic and found a positive relationship between agricultural exports and food and animal products. It was also found that there is a negative relationship between agricultural exports and per capita income and geographical distance (Sevela, 2002) .
In Turkey, the number of studies investigating agricultural exports are quite limited in the literature. Demirel and Erdem (2004) , has investigated that effects of real exchange rate uncertainty of Turkey on the US, Germany, Britain, France and Italy's sectoral export. For the agricultural sector, it has been found that the real exchange rate uncertainty has a negative effect on exports (Demirel &Erdem, 2004) . Erdem and Nazlıoğlu (2008) , have investigated the factors affecting the export of agricultural products of Turkey to the EU countries. In addition to the variables of the previous studies, the field variable covered by the agricultural land included in the study and reestimated the gravity model (Erdem & Nazlıoglu, 2008) .
It was found that while the EU countries population influenced exports of agricultural products positively, EU countries had a negative impact on agricultural products exports covered by agricultural land.
In the study carried out, variables of the values of agricultural production and per capita animal protein consumption was added to the study, differently from the variables added and estimated in previous studies. Panel data for the variables between the years 2001-2017 was used. Moreover, the same data was used to estimate the 2030 export data with the projected annual rate of increase. Turkey's agricultural export potential in a decade.
In line with all this information, the aim of this study is to determine the agricultural exports structure of Turkey with the gravity model method and to discuss possible policy proposals. To this end, annual panel data for the selected 16 representative countries that Turkey export for the period of 2001-2030 have been used in the gravity model. In the following sections of the study, the structure of the foreign trade of the agricultural products of Turkey will be examined and the gravity model created will be explained. The results of the model will be discussed in the fourth section and the conclusions and recommendations will be given in the fifth section.
The gravity model plays an important role in studying the commercial relations of the countries with each other. Production-oriented models such as Ricardo's theory of comparative advantages, the Heckscher-Ohlin theorem, and the commercial neoclassical model have been substituted with demand-oriented models that demonstrate the advantages of international trade (Kulkarni et al., 2015) . In this direction, the gravity model was first used by Jan Tinbergen in 1962 and by P. Pöyhönen in 1963 in the analysis of foreign trade flows. The gravity model is based on the attraction relations between objects in physics. In the models for the analysis of foreign trade flows, with reference to some theories in physics, instead of masses of objects, gross domestic product, population of countries, surface area of countries which can represent the economic magnitudes of countries and geographical distances between countries are used instead of the distance between objects. In this case, the total foreign trade volume between the two countries is directly proportional to the economic magnitudes of the countries and inversely proportional to the geographical distance between them. This case, called the standard gravity model, can be formulated as follows:
In this formula, TİJ i and j express the trade volume between countries. Mi shows the Gross National Product (GNP) of the exporter country while Mj shows the GNP of the importer country and it is expected to have a negative impact on the foreign trade. According to the theory, there is a positive proportion between the foreign trade volume of countries and GNP.
As GNP grows, foreign trade volume also grows, or foreign trade volume decreases as GNP decreases. In Dij; i and j represent the geographical distance between countries. As distance increases and complicates transportation and communication costs, it has a negative effect on foreign trade volume (Ata, 2013) . Thus the equation becomes When the logarithms of both sides are taken into the equation, we get the following equation.
Equation (1) represents the gravity model in its simplest form. In a gravity model, the trade between countries i and j is most commonly expressed by the following equation:
In this equation, Xijt, i and j represent the trade in t years between countries. The constant coefficient consists of three parts. The first is the common part α0 for all years and country pairs, the second is the common αt to all the country pairs specific to the year t, the third is common αij for all years and for each country pair. All other variables are represented by
Zijtvector and their coefficients are represented by βijt.
In order to estimate the standard gravity model equation given in Eq.
(2), it is necessary to apply some restrictions on the coefficients. The restrictions applied in collective horizontal section models, which are frequently seen in the literature, are αij=0, βijt=βt and β1=β2=…=βt=β
restrictions. When these restrictions are applied to equation (2), we get and that there is no correlation between the explanatory variables. In this point, since the fixed effects estimation method excludes the variables (distance, common language, etc.) which do not change by years, random effects prediction method was used in this study.
Moving from this point, in studies conducted in different countries or groups of countries in the literature, analysis were made using variables that affect or are probable to affect trade flows. The common feature of analysis is that they investigate the suitability of the existing hypothesis by testing the variables that are effective or expected to be effective on the trade flows of the countries or groups of countries.
The validity of the gravity model is tested for the selected 16 economies in this study.
Exports of agricultural products made by Turkey to selected countries for the period of 2001-2030 were tried to be explained by the variables of countries' gross national product, population, distance, the value of agricultural production and the amount of animal protein consumed per capita. To this end, GNP data was taken from the official website of the International Money 
FOREIGN TRADE STRUCTURE OF TURKEY'S AGRICULTURAL

PRODUCTS
When we look at Turkey's main agricultural export data in this direction by 2013, Turkey's agricultural exports have reached 15 billion 964 million USD (FAO, 2018a). The share of agricultural exports in general exports is 11.2% (Erol, 2015) .
When we look at the leading countries in the agricultural exports of Turkey shown in Figure 1 , as of 2013, Iraq (20,15%), Germany (7,85%), Russia (7,19%), Italy (3,93%), USA
(3,89%), Syria (3,01%), France (2,82%), England (2,50%), Netherlands (2,34%) and Saudi Arabia (2,26%).
Turkey exports agricultural products to 186 countries. While 10 countries represented in Figure 1 constitute 56% of Turkey's agricultural exports, the other 176 trade partners have a share of 44%. Agricultural imports of Turkey was 12 billion 969 million dollars as of 2013. The share of agricultural imports in general imports is 5.5% (Erol, 2015) . Figure 2 shows the world's leading countries in Turkey's agricultural imports. When agricultural exports are evaluated on a product basis, hazelnuts (6.41%), wheat flour (5.91%), ready-to-eat foods (4.5%), nuts (4.22%),pastry products (4,13%), chicken-white meat products (3.74%), chocolate and its derivatives (3,37%),sunflower oil (3.09%), raisins (3.07%) and sugar products (3.04%) come to the forefront in Turkey's exports of agricultural products Turkey has 272 agricultural export products. The first ten items that are shown in Figure 3 account for 41.5% of Turkey's agricultural exports. When agricultural imports are evaluated on a product basis, cotton (12.95%),wheat (9.93%),sunflower oil (7.07%), soybean (4.95%),soybean curd (4.83%),palm oil (3.84%), sunflower seeds (3.65%),corn (3.64%),ready food (3.41%), unprocessed tobacco (2.91%) stand out among Turkey's imports of agricultural products.
Turkey imports 282 products. The top 10 products shown in Figure 4 constitute 57% of Turkey's total agricultural imports. The remaining 272 items constitute 43%.
In this respect, with its climate and soil characteristics, Turkey is very suitable for agricultural production. Despite this advantageous position and being one of the world's leading agricultural producer countries, a large majority of production cannot be directed to foreign trade due to different reasons. The main reasons why Turkey's export volume is very low compared to the amount of agricultural production are that the products subject to export are not in line with international market standards; -quantity and quality losses are quite high in the process starting from production until consumption and producers are not usually leaning to export the products.
EMPIRICAL FINDINGS
Tables autocorrelation is encountered, the problems were removed by taking the primary differences of the logarithm-derived data. In addition, no problems with multiple linear connections were found. The Randomized Models Corrected Forecast results are shown and interpreted in this section, assuming that the variation between the panel groups is not correlated with the random and explanatory variables. If some of the results obtained are to be interpreted, for example, for Russia, the variables of GNP, population, agricultural production value and per capita animal protein consumption were found significant. In this direction, a 10% change in Russia's GNP will have the potential to increase Turkey's agricultural exports to this country by 28%. A 10% change in the population of Russia will increase Turkey's agricultural exports to Russia by 4%. The 10% change in Russia's agricultural production value could increase Turkey's agricultural exports to Russia by 30%. A 10% change in Russia's per capita animal protein consumption could also increase Turkey's agricultural exports to that country by 165%.
The findings of the analysis for China revealed that GNP, population, the value of agricultural production and consumption of animal protein per capita are significant. In this direction, a 10% change in China's GNP will have the potential to reduce Turkey's agricultural exports to this country by 19%. In this context, it can be stated that a possible economic growth in China will lead to a change in the socio-economic structure of China, which may lead to the import of agricultural products with high added value. In this context, it must be aimed to export high value-added and processed products in the far east markets. A 10% change in the Chinese population may increase Turkey's agricultural exports to China by 591%. A 10% change in China's agricultural production value could increase Turkey's agricultural exports to China by 334%. A 10% change in China's per capita animal protein consumption could also increase Turkey's agricultural exports to this country by 113%.
The analysis of data obtained for Thailand revealed that the variables of the population and per capita animal protein consumption is significant. A 10% change in the Thai population will have the potential to increase Turkey's agricultural exports to this country by 14.4%.
Again, a 10% change in per capita animal protein consumption could increase Turkey's agricultural exports to that country by 127%.
Similar findings were obtained for Bangladesh, another far east country.
Colombia as a Latin American country is among the recently rising countries with it's increasing population. The results of the analysis obtained are consistent with macroeconomic benefits. According to the analysis results, variables of population and agricultural production value are meaningful. A 10% change in Colombia's population has the potential to increase Turkey's agricultural exports to this country by 16.8%. A 10% change in the value of Colombian agricultural production could increase Turkey's agricultural exports to Colombia by 2.9%. There should be a continuous flow of information between the companies that provide and receive logistics services. The culture of co-operation can be generalized among producers, logistics service providers, and customers and it is necessary to increase the efficiency of the entire process through information sharing and joint planning. bmij (2019) 7 (5): 2964-2979
CONCLUSION
International trade is crucial for economic growth and the development of the countries.
If the trading countries are aware of the factors that are believed to have a positive effect on trade with other countries, they will increase their income from foreign trade. At this point, it is of great importance for economic profitability to be able to identify and correctly interpret the fundamental factors that affect foreign trade which has a serious role in the economic growth and development of a country. In recent years, the gravity model has been frequently used to measure these factors in international trade. The studies revealed that the model gave successful results in explaining the bilateral trade of the countries. Therefore, the gravity model was used to identify the determinants of agricultural exports among selected countries.
In this respect, the factors affecting agricultural exports of Turkey were investigated with the gravity model. For this purpose, annual panel data covering the period 2001-2030 belonging to 16 countries were used in the gravity model. According to the result of the analysis, it is important for Turkey to make use of the analysis parameters regarding the countries that have a trading relationship with Turkey. When the change trends are examined in general, it is seen that the population and GNP ratios are increasing. At this point, while the current markets are protected in terms of these variables, it is important to move to new markets for emerging economies. Additionally, there is a similar situation in terms of population variable. An increase in agricultural production has been determined to carry a large potential for agricultural exports.
Looking at the analysis findings from the point of view of the distance variable, it can be said that Turkish exporters have solved this problem to a great extent. -It is known that in recent years, the per capita animal protein consumption rates have increased throughout the world.
These increases are in line with the results of the analysis. As the per capita animal protein consumption increases, new agricultural export destinations would be possible for Turkey. At this point, it would be rational for Turkey to follow the rising consumption trends and emerging markets. Especially in far east regions, low per capita animal protein ratios are seen. Therefore, in parallel with the increasing animal protein consumption rates of the far eastern countries, it may be beneficial to move towards these markets. When the analysis results are evaluated within this scope, it will be beneficial if policymakers take into account the factors identified when shaping Turkey's agricultural product export policy.
